Oral rehydration therapy prevents death in acute watery diarrhoea except in the most severe 1-3% of cholera cases. If started at the onset of illness, weakness, orthostasis, muscle cramps, lethargy, and other symptoms of a contracted circulating blood volume are entirely prevented.' Poor countries have rapidly expanded their use of this practical and inexpensive treatment2 while it has been largely neglected in wealthy nations in favour of the more hazardous and costly luxury of hospitalisation and intravenous therapy. Improved solutions are now emerging that not only rehydrate patients, but also reduce severity and shorten illness.3 To grasp this opportunity basic physiological research on the intestinal transport of amino acids, dipeptides and tripeptides, and clinical studies of solutions which optimise all cotransport pathways and minimise lumenal osmotic forces are needed. Such research should be connected to practical field trials of improved oral rehydration solutions.
Of the origin of oral rehydration therapy it can be said that nothing is discovered unless it is already known. As it is a decisively effective treatment based on ingredients in common foods and drinks, glimpses of benefit have been repeatedly observed in many countries in what may be called 'grandmother solutions'. The earliest recorded reference I have found is from Vedic texts.4 All such home solutions take partial and unwitting advantage of the potent cotransport capacity of the intestine which links the absorption of salt, water, and certain solutes. Unfortunately the empirical knowledge embodied in folk remedies before the scientific discovery of intestinal cotransport and its application to the correct formulation and administration of oral hydration solutions was rarely sufficient to prevent many deaths from diarrhoea. Few 'grandmother solutions' were constituted adequately to tread the path of effective hydration without the hazards of hypertonicity or hypotonicity. The Oral rehydration therapy: an epithelial transport success story 421 is clear that these and other amino acids will stimulate the transport of sodium additively to glucose at low concentrations. We need to know the theoretically optimal mix of glucose, peptides, amino acids, and any other compounds important to the transport functions and integrity of intestinal epithelium. We are lacking much of this information. Even with this knowledge, however, there is a very serious obstacle to overcome. The intestine has a very permeable or 'leaky' epithelium exquisitely sensitive to osmotic and hydrostatic forces.27 28Thus oral rehydration solutions must be designed to have the lowest possible osmotic activity to minimise osmotic restraints to the transit of water from the lumen into the blood and lymphatics.29
The digestive system as a whole provides an extraordinary opportunity to solve the osmotic constraint. It is designed to accept polymers and degrade them at a rate and locus that minimises the accumulation of cleaved small molecules in the gut lumen. In the common diarrhoeal illnesses digestive enzymes which cleave starches and proteins are present in excess perhaps due to the hypersecretory nature of the diseases and their mediators. Thus we can present salt and water to the intestine together with cotransport molecules linked as large osmotically inactive polymers. The problem and possibility then is to define which starches and which proteins provide the best and most digestible mixture of the ultimately desired cotransporting glucose and amino acids. Or more simply stated-what foods are available locally in any situation that will best provide the needed substances to promote solute absorption? Thus science returns to the 'grandmother solutions' but with a very clear agenda in mind.
Observations from the International Centre for Diarrhoeal Diseases Research in Dhaka in 1978 that solutions for oral rehydration therapy based on rice powder were at least as effective as glucose based solutions30 have been widely confirmed. Many studies have now shown that both the severity and duration of diarrhoea are considerably reduced and vomiting controlled by cereal based solutions.31 32 At present one field trial has been completed that appears to confirm the results of clinical trials-that there are significant advantages to cereal based solutions.33
As yet there are no studies that have looked at the kind or amount of proteins needed for optimal absorption of salt and water. It is not known how much the proteins present in the cereals contribute to the improved performance of cereal based oral rehydration solutions. This is a frontier in urgent need of exploration.
Finally it is important to emphasise that the main 
